Low-temperature magnetic susceptibility and specific heat of an antiferromagnetic Heisenberg chain with open boundary conditions are calculated with the help of exact Bethe ansatz method. These characteristics behave with temperature in a different way from the ones of a periodic chain.
Low-dimensional quantum spin systems, as one of the most interesting phenomena in condensed matter physics, have attracted much interest of theorists and experimentalists during last years. For example, recent experiments on two-dimensional (2D) and 1D antiferromagnetic spin systems reveal very interesting behavior of nonmagnetic impurities [1, 2] . In 2D Heisenberg antiferromagnets nonmagnetic impurities may give rise to divergent magnetic susceptibility [3] . In 1D spin chains nonmagnetic impurities cut chains [4] . The behavior of latters is different from the behavior of bulk spins. Exact Bethe ansatz description of open quantum chains was initiated by Gaudin [5] . Thermodynamic characteristics of an essentially anisotropic XXZ spin-1 2 / open chain were studied by the Bethe ansatz in [6] . It was shown there that low-temperature characteristics of the XXZ chain may diverge at low temperatures. The ground state magnetic susceptibility of a Heisenberg chain with open boundary conditions was calculated in [7] , where it was shown that edge contributions to the susceptibility diverge in the ground state as a function of a homogeneous magnetic field H. On the other hand, it is known that irrelevant boundary operators (in the renormalization group sense) usually give only subleading contributions to any physical quantities.
Very recently two groups studied the low-temperature behavior of characteristics of an open spin-1 2 / chain with isotropic Heisenberg antiferromagnetic interactions between nearest spins perturbatively, using bosonization and renormalization group-like approaches [8] . However, there were no exact results for such a characteristics. Motivated by these facts, in this work we study the low-temperature characteristics of a Heisenberg spin-1 2 / chain. Let us study the behavior of the Heisenberg antiferromagnetic spin-1 2 / chain of the length L with open boundary conditions with the Hamiltonian
where H is the value of the homogeneous magnetic field and 2 1
, are boundary magnetic fields, which act only on the spins at the sites 1 and L, respectively. BAE for an open chain differ from the ones for a closed geometry [9] by the following: (i) there are not only differences but also sums of rapidities on the right Consider how these differences affect thermodynamic characteristics in the limit of large L and M (with M/L fixed). In the framework of the string hypothesis [10] we look for the solution of Eqs. 
where q n x x / n ( ) ( )
[ ] x denotes the integer part of x,
and integers
] min appear because the logarithm is the multi-valued function. We look for solutions to thermodynamic BAE for large L, keeping corrections of order of L -1 , too. In this limit we introduce distribution functions (densities) for particles, r m x ( ), and holes, r mh x ( ), corresponding to strings of length m: 
where
is the energy of the ferromagnetic state. The (complimentary) set of thermodynamic equations for dressed energies e l r l r l h l 
